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OBJECT 


To  daterBlne  the  relative  hlaet  effectiveneBS  of  different  explosive  filler* 
for  aircraft  aatEninition. 


SUMMARY 

This  report  evalustee  the  result*  of  statio  firing  tests  of  varlou*  HBI 
filler  coBsposltlone,  Firing  vaa  conducted  in  the  APG  4*  Blast  Ouhe  using  Shell, 
30na,  T306EIO  as  a  carrier,  said  In  B-29  wing-tip  sections  usli^g  Shell,  20kx, 
T202E1  as  a  carrier. 


COMCLUSIQNS 

A.  After  coeiparison  of  all  exploeive  Dlxee  fired  in  this  test,  RDX/AluBinua 
655^/35^  appears  to  ha  the  optlmuffl  filler  for  maxlauK  blast  diusage  both  at  sea  level 
and  at  60,000  feet  simulated  altitude,  flovever,  it  should  be  noted  that  this 

mix  does  not  hold  a  marked  superiority  over  other  explosives  fired  but  merely  a 
small  statistical  edge. 

B.  No  attempt  to  predict  blast  results  of  firing  against  aircraft  typo 
•tnictures  should  be  made  as  on  extension  of  rs suits  obtained  in  blast  cubs  firing, 
as  the  blast  cube  is  intended  solely  as  an  instrument  to  test  relative  wrfeot- 

of  vAriouB  explosive  sixturos  at  low  altitudes  and  under  restricted 

con  '  t lone  . 
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CONflDtHllAl 


(^OM’iDr^rriAi 


);£CC3a’i^;ii^ACvi?;3 

.lTi  ^  r«utr  »abi'a!»u  uliSt, ! 

k,  Cixqjss’attve  fltatlo  and  ^'rv'ii^Lo  tagtlng  against  aircraft  •i:ype  struot'jree  for 
blpLb?,  fragsiant^tion,  and  Inocudlari'  effect  bo  conducted  using  tho  following  adxtui’es! 

^5/35 
30/35/55 


B,  k  nor©  dieorircLivattng  blast  cube  80c>ring  W7stoEi  be  dervelop^d.  (3«6  Aps>endla 
*,  Section  2) . 

C.  Care  ahould  be  exercised  in  IJKe  \iao  of  results  of  tests  fired  in  tlie  blast 
cube.  Ibe  cube  is  iitriotly  an  inatrusaoiit  for  the  testing  of  relative  blast  effect 
of  varlmifl  ezixLoslva  sixes  under  restricted  oonditionfl ,  and  is  not  designed  te  act 
as  a  gage  to  predict  the  results  of  firing  against  aircraft  type  structures. 
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•-.on!  im:h' I  lAL 


i.  u  kL 


1,  During  the  psat  two  yware  iha  necaisity  for  sore  9>.£.ot  pjrforsuuica 
(3a tn  roeognlBifi  ia  orasr  to  datericin#  tho  optiKu*  explossi'^'^  fills;?  to  ba  ussd 
in  sdrcre/t  s-ms-uaitioa  which  would*  in  turn,  prodxioa  ths  sreAteBl  blant,  fsnigssiatfttlCii 
sold  incendiary  daBage  frci*  sea  leral  to  60,000  feet  altitude,  A  daciidcn  was 
to  Bake  eo»ps,rfttlTa  blaat  •▼BluatiofiB  of  »«Teral  axparlBautal  HB  filisrg  aafi  thsK  to 
utilise  tho  Boat  proBlaing  of  these  exploeives  in  further  inTcstl^tion  cf  frc^xeib- 
tatioD  and  inoeudlarf  properties. 


2.  Aberdeen  Prorizs^  Groxmd  was  selectod  as  the  agency  to  conduct  blast 
eraluation  tests  utiliBln^  ths  AFO  four  (4)  foot  blast  cube  and  sfiorli^g  taolinique. 


B.  ESIliBiiKaES 

1,  Letter  flic  00  471/2140  OOfsa)  (o),  APG  (e)47i/990,  dated  14  October  1952, 
Subject;  A^aranltion.  for  3Cte  Guns ,  T121  and  T162,  Project  TSl-48,  D/A  Priority  1-A, 

2,  Ilrtn^  Record  i7o.  P-60189,  Project  TB3-0226A,  Blast  Id feet  of  Bars  CSiargea 
on  Aircraft  Structures  at  Various  Low  Pressures  SlBulating  High  Altitudes, 


ii  ik5.C£ipt:xgn  eg  -HA^aP-UT. 

1,  Test  Aanosition 


1.  Four  Hundred  Thirty- Six  (436)  Shell,  HSI,  30™,  1306*10  v/T263M  Fuse 
locally  Bodlfied  for  static  detonation  by  M-36  blasting  cap.  and  loaded  as  fcllowss 


IPO 

BASIC 

LOADIBO 

SO.  OF 

COWP.  HO. 

SZPLOSITS 

HOMJJAL  MUyUBS 

rs^iquji 

BQUII5 

Hiass  1 

1 

Tritonal 

20/60  AL/THT 

Oast 

20 

2 

AL  24-3 

20/27/4(3  AL/TNT/m  (20/6?  AL/Coap  B) 

Oast 

20 

3 

10/33/49  AL/TST/SDI  (10/82  AL/Co«p  B) 

Cast 

20 

4 

HBX-l 

17/38/*^  AL/TJI1/£III 

Cast 

19 

5 

H2I-3 

15/29/31  Al/RiT/Bia 

Cast 

20 

6 

HBI-6 

h/29/45  IL/THT/BJK 

OsBt 

19 

7 

Torpex  (M) 

30/35/35  AL/Tirr/m 

Cast 

20 

8 

Coap  £ 

40/60  TlfT/Hia 

Cast 

20 

9 

Oaitted  fruB 

test  -  saae  as  Cospwiu 

‘Cast 

10 

E2A-1 

35/29/31  AX’/lTTr/EDI 

Cast 

20 

11 

H0X-2B 

AL  54^,N^CICb*/*H^  90/10  40^ 

SDX/Wax  97/3  (calcixJB  stearato 

2)>,  graphite  aided)  addwid 

Press 

20 

12 

SDI-AL 

65/35  EDZ/Ai- 

Press 

20 

13 

Torpex 

30/35-35  AL/m/BDA 

Press 

20 

14 

Co*p  B 

40/60  THT/liDX 

Press 

20 

■i’KT 

1.00)fc  TNT 

Cast 

20 

..  - 

(-ON!  IDTN  f  lAI, 


CONt  IDtNTiAL 


Apa 

COMP,  NO. 


Pliae®  3 
A 
B 
C 
D 

E  c-  12 

F 

G 


pAS;fC 

P-XFLOGlvE 


RDX 

RDX-AL 
RDX~A^ 
RDX-AL 
RDX-'-'. 
REX.  .L 
REX-AL 


90/10  RDX/AL 
GO/20  REX/AL 
70/30  PDX/AL 
65/35  F.DX/AL 
60/40  REX/AL 
50/50  RDX/AL 


lOAElNG 

'rECMilQUE 


Fress 

Press 

Press 

Press 

Press 

Press 

Press 


Phase  4 

H  M0X-2B 


(Comp.  #31) 


Press 


«  Atomized  spherical  alumLnum  of  solve  20/200  u'.esh  -  no  Ca  CI2 


NO.  OF 
ROUNDS 


20 

20 

20 

20 

10 

30 

30 


8 


Note  i  ~  Al]  shell  wore  loaded  with  approximately  520  gi’.  oxplosivo.  All  shall 
ware  topped  with  RDX/wax  97/3  preaaocil  I40  f-rraijis,  cast  104  grains,  and 
faced  to  a  depth  of  . 510"-. 'i20''  from  nose  uf  shell. 


P'nase  2 

2.  Ton  (10)  Sliell,  ItF.T ,  20, m,  T282E3  loaded  with  MOX-Z^  with  Fuze  M5O5 
locally  tDodlfled  for  static  detonation  by  M36  blasting  cap. 

B,  Field  Test  Materiel 

1.  Four  Hundred  Thirty-six  (436)  sheets  aluiiiinupi  plate  (24  ST)  .032"  x  4'  x  4' 

2.  Four  Hijindred  Thirty-six  (436)  sheets  alvMnijiii  plate  (?4  ST)  .040"  x  4'  x  4’ 

3.  Four  ffundred  Tliirty-six  (436)  sheets  alui^anum  j  late  (?4  ST)  .064"  x  4  '  x  4' 

4.  Four  Hundred  Tliirty-two  (432)  sheets  aliuiiiuuju  plate  (24  ST)  .081"  x  4'  x 

5.  Two  (2)  D-29  wing  ti].-  sections. 

6.  Foiir  rlundred  Forty-six  (446)  M36  hlaating  caps, 

C.  Field  Test  K^jiiiptnent 


1,  4  '  Ai  G  Blast  Cul>e  . 

2,  APO  StratoGptere  Ch.aji'.ber  (no  thenjial  control). 

3,  Deiv^nator,  Electric  Lf-36A1, 


•,  .  .  :  1- 
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CONUDtNTlAl. 


ni  di!:tatu>  of.  tkst 


A.  PK^CKIIURE 


u 

V 


1,  Fliasa  1.  AFG  Coiiij'oaitlttns  ^1-15  fiWd  for  st-atic  blaat  affact* 

T!ie  round  by  I’ouiid  ])roof>dure  conylsted  of  j.'laGlnc  a  round  in  the  geometric  center  of 
tlie  APG  Blaat  CXibs  wlilch  in  turn  was  mounted  within  the  APG  stratosphex^  chamber, 
Approxi.iratsly  haJ.f  of  each  composition  lot  was  fired  at  sea  level  ateoajjherie  pressure, 
and  half  at  a  pressure  equivalent  to  Ao.OOO  ft-,  altitude.  After  sseh  x*ound,  the 
stratosphere  chamber  was  opened,  the  round  scored  by  tlie  proof  director,  (See  Appendix 
S  for  blast  cubs  jirccedure  and  scoring)  and  the  next  rotind  readied  for  detonation. 


2.  Phase  2.  Examination  of  the  results  of  Phase  1  sitowed  a  discrepancy 
hatTreen  actual  results  and  results  predicted  from  previous  static  firings  of  caMd 
and  bare  charges  in  aircraft  type  structures.  Consequently  Phase  2,  not  originally 
planned  for,  was  included  in  the  test.  In  place  of  Uie  Blast  Cube,  left  and  right 
B-29  wing  tip  sections  were  placed  irlthin  the  strato  gp>here  chamber  and  five  (5)  2Qiin 
rounds  ware  statically  detonated  at  various  strategic  points  within  the  structure, 
txjth  at  eea  level  and  60,000  ft.  siinulated  altitude  presmn-es.  (See  Appendices  S  and 
0  for  test  aet-up  and  Blast  Cube  Analysis) , 

3«  Phase  3.  After  evaluation  of  the  results  obtained  in  Phase  1,  it  was 
determined  to  conduct  further  sbetlc  blaat  investigations  of  the  various  explosive 
mixtures  receiving  the  hlgliest  scores  as  determined  in  Phase  1,  One  himdred  (100) 
ro’.mds  were  fired  in  this  phase  using  the  same  procedure  outlined  in  Phase  1  above, 

4.  Phase  4.  This  phase  was  fired  as  an  exfierlmental  attempt  to  explain 
discropanciea  between  results  obtained  in  Phase  1  and  Phaco  2.  Eight  rounds  sere 
fired,  four  at  sea  level  pressure  and  four  at  a  pressure  corresponding  to  60,000  ft. 
altitude.  Procedure  was  the  saine  as  outlined  \indor  PJiaso  1  except  half  of  rounds 
were  fired  in  the  Blast  Cube  with  the  .OSl"  aluminvun  plate  left  off  (giving.  In  effect, 
a  eal;e  witii  one  oide  open),  and  the  other  four  rounds  were  fired  with  the  conventional 
closed  cube,  these  last  to  bo  used  as  a  standard  (See  Appendix  X,  Section  3). 


B.  REaJLTS 


1,  Phase  1.  Ail  explosive  compositions  tested  in  the  Blast  Cube  with  tlie 
exception  of  TYIT,  showed  higher  average  scores  at  60,000  ft,  than  at  eea  level,  Plve 
(5)  exploBlve  mixes  showed  high  altitude  test  score  averages  greater  than  30  with 
RDX/AL.  6A/q*i.  ha-^rt^  the  mr.  ^t  pror-'leip."  with  an  aysrago  score  of  37.9. 


2.  Phaee  2. 
tl'.e  other  hand,  chownd 


Gtatdc  detonation  of  20mm  rounds,  within  B-29  wing  tips  on 
tnmowhat  lean  damage  at  60,000  ft.  than  at  sea  level. 


3.  rhn;v?  3. 
be  the  liigheot  scoring 


Fb-inge  of  various  ir-ixtures  of  P.DX/AL  proved  65/35  RDX/AL  to 
lid  rd.iiyft  at  6i0‘,  000  ft,  simulated  altitude  in  the  53.aBt  Cube. 
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r.ONFIPfiMTiA!, 


4a  rliajio  4a  i'j.v.J.is,"  viJ-tli  ojti  *»£  l.ijj  Culxs  lof u  open  Lihci»#ed  a 

d«fiit\it€i  teand  t^rsa^iSs  iGmv  soai-ss  at  60^000  £t,  titan  at  lav'll  i^iareas  a 
C9i=:p3«.t9ly  el<»p?,d  oul*9  re3>0.tefi  in  hij^ioy  ^poi'-ea  at  60p000  at  .fiwia  3sv!?»3. 

(Sf'3  Apisandlx  Ij,  Scijtlen  3). 


OBSERVAHOJiB 


1.  It  dhonld  be  noted  that  aonalstent  x^s'olts  idten  firing  orrer  an  exteadsd 
of  tjjr<a  TtsTo  now  CTtadnudt  iilitiiL  B?^/AL  65/^35  wets  fxJrau  in  rhas©  SGairscr  of 
37«3  at  60f000  ft.  and  32.9  at  asa  lavel  ‘serfa  obtained.  Both  of  those  aomccs  wez^ 
the  j^oordsd  at  these  fern  altitudag,  HoTf8f?i»y,  tli©  firing  resnlt-o  of  Phae«  3, 

iiolng  the  sajae  ecsplosive  lolxtiipa,  ahcwad  a  60»000  ft.  altitude  sooro  of  39 *2 «  In  a 
edcdlAr  sitiiatlon  RDSL/AL  50/50  fired  at  60,000  ft.  eijRulatad  altitude  on  11  and  12 
Anguat  3.955  ohowad  sJi  average  score  of  32.8  for  five  (.5)  rounds  whaaeas  tbs  eeaae 
rdjctujpe  fired  ou  3  and  4  August  1955  ahowad  an  average  soor©  of  38.8  for  fifteen  (15) 
romvds. 


2.  Results  of  Phase  4  In  ’whi.oh  rounds  were  detonated  'jdth  one  aids  of  tho 
Blast  Cube  open  shcnmd  a  loiror  score  for  rounds  fired  at  60,000  ft.  than  for  munds 
fired  at  sea  loTel.  Shis  is  an  Inverslcn  of  the  results  obtained  In  Phases  1  and  3 
but  parallels  to  rasulta  obtained  in  Phase  2  Tfhero  firins  was  conduoted  sitbin  an 
airoraft  type  etrwotvape,  (See  Appendix  S) 


17  COIJCLUSIONS 


A. ,  An  ecqjlosivo  mixture  of  RDI/AL  65/35  appears  to  be  the  optimum  fUlsr  for 
saximua  blast,  damga  fr<»a  HEX  alrer^ft  eiscLunition.  These  results  are  applicable 
only  to  the  4'  APQ  Blast  Cube  or  targets  whose  bbist  vulnerability  may  be  predieted 
from  this  cube. 

B.  Bl^et  effect  in  an  aircraft  type  etJruoture  be  pradiotad  by  an  acactanalon 

of  results  obtained  in  bloat  cube  firing  under  the  eadsting  procedure,  (See  Appondlx 
Ba  Section  3). 

V  RECOMUEtmTIONS 


A.  Cofflparative  static  and  dynsid.o  tegtlng  RRainst  aircraft  type  struoture  to 
determine  relative  blast,  incendiary  and  fra^ientatlon  p*0|i«rttss  should  bo  ooriducted 
utiliaing  the  followinK  explosive  mixtures  i 

RDX^L  (65/35) 

Torpex  3o/lt/35 

HBX-6 

foi-aj 

H«  A  more  d9flifd.iiYe  ooorj.nfs:  gyoten  ehoul.l  be  ft?jiploy«d  in  blast  cube  tsfiting 
at  siiiiujatod  altituLlsB,  'jibe  oxiotlng  aydtojQ  aU,o«^  fo.v  too  little  latitwVa  in  tiia 
Roaring  of  i5vii.viuvuji  {Hao  Ai-|7t!iif,lt'C  K) 

/  1' 
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CONriDSiNTIAL 


Go  ?ahoiii.d  b3  notofl  WafjJ;  ou])9  In  d.o);ji/-nort  only  au  an  ^.nofe 

to  teat  yolavtVG  blast  offeot  of  \>aidoo!)  oxploalvo  ijiixen  imdei’  i’eatoiotcd  oc<BditioiJS 
atid  oonacqtujntly#  no  attf«-ipt  should  be  laada  t-o  extend  i-osuXte  of  blast  oubo  firing 
■sl.th  the  object  of  prediotlnp,  blast  effect  of  eaplosivee  .tired  In  ali’craft  typs 
rst-iniotnreo. 
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APPaHBIX  A 


Letter  file  00471/2140  (3OMM)  (C),  APO  (C)  471/990, 
d&ted  14  October  1952,  Subjects  Asaunltlon  for  JOan 
Ouni ,  T121  and  TldZ  ^  Project  T61-48,  D/A  PriOi^ty  1-A. 


>'  :  )  i  •  (  !  i )  1 M  i  I '  A ! 


APa(o)U7l/990 
00  ii71,'^liiO(c)  {30nm) 


rifilo© 


of  trie  Cttiof  of  Oriit/cTtOa 


liashi 


lE 


l-.jO. 


liU  '  ^ctolioy  195® 


JUI 


.'\rjiin.'\iU.on  fur  3Pnri  Qufio,  'riJli  lUiti  'nfrJ  “  Projaot 
ii/i  Priority  l-Wl 


X;  Co.'i  Yoidins  (kn^ruX 

-beniciou  CarCiU-li, 

1«  C>  iiflr;:Ari^  dlBoueHion  v.itl)  llr,  rioronbor^  of  yovjr  atiitio:’.,  it 
ifi  w  u«3l 'd  *vhnt  \b«»d»#n  i’ri^ring  bReed  uf>on  rc^ulto  of  firlaj?# 

a,;plnat  airoi  ift  c.nd  oitiiiatod  aircraft  tariptSi  oubolt  acftrcnfcs  and  mao* 
or-a^imlatio}®  coHOoriilnfi  LJje  of  IraiTOVod  hi^i  c&{iAOi^,  hi*^  lOO- 

;>Ioslvc  giitil,  to.i;8tht>r  rdth  tfitcl-.l}!/?  Afl  iind  pixvctloe  cortrldgos,  for  use 
iii  tlio  30i»6,,:?«i,  Tlf.l  and  Tlf>3, 


i*«  The  jireoont  fntdli'  of  maiu*:.lt.inn  for  Uio  TLil  ^jun  le  Ixtaerd  ufwti 
a.  i.t'alii  (approidcatoXy)  ^'rojoctilc,  to  be  flrod  at  1200  rpn  at  a  JMXf 
elo  velocity  of  2,000  fi^a  a-nl  a  Egixiinura  allcsMvblc  3Lvem:p  chAri»r  i>reein)ii* 
of  U0,000  pel  (pliefto).  Ttie  cocipJjote  round  loji^h  should  not  exoood  7.i31Jl»‘* 
It  lu  anticl,natod  tliat  tl^e  T121  ttlll  bo  utlliaed  for  beeaber  tall  do- 
ferae  :.«nrpo»oii. 


3,  7]»  m-o-fcnt  fbriily  of  ar.iaunitlai  for  ti:c  Tl^  fjm  lo  bsicod  m>on 

a  32' Aj  2i^in  {&p;<?oslmtely)  projoottlo,  to  ’xi  I’lrod  at  1200  rp»  at  n  mu#*- 
alr  volooiti;-  of  apatojLmtoly  3.OJ0  fuo  ojid  a  iXTr<9SVtg» 

cliarv.>cr  preoaure  of  40,00  pal  (rileso)*  The  ccripleto  ramd  length  should 
not  QXDo^  VatlU"*  the  T1Q2  is  intondad  far  oorly  Install.. tio^  in 
fifilitur  aixcri-ft*  Tb  be  ooiupQtlblc  *'itlj  airoraft  ;»rfon^vuce,  the  ac»*ini« 
tlon  for  U’do  ijistiilLatlcn  sysi  be  so  Ueslgnod  cu  to  i>009o^to  oatlafoottary 
bulll  tlo  ntttblHty  and  te.Ctty  for  farAwd  firlnr  froo  olspoinft  at  sea 
loYol  at  Tiach  lUt,  and  to  give  optleasa  ixvfbrroinco  at  altitudes  of  20,000 
to  60,000  fbat  at  Vaoh  1*6« 

4,  Tlis  basic  ‘^Jactivo  of  tl';o  atut^r  olx)u.'-d  lia  m  li^roase  in  Ute 
torriinQl  ef  oetlvena  '-a  of  Uio  IM  (or  IClO  oortrldiTjo  ultluxit  .-jerious  dej?- 
rad  itlcTk  of  ual’li^tic  oliC;,ru«toi’iQticB,  fines,  ordior  to  noet  pltu^nad 
Install  tlon  aervioe  dates  for  the  T1D2  (iani^i  of  tlia  aexxknlticn 
fer  ti-i:.  /pm  ramt  bo  avuUabls  for  rele.asa  to  /-r  ■duottor.  by  30  Juno  1?53» 
flr”t  C'-oeiiiox^ibion  uiioull  i>e  given  to  t.liat  fVErkmitlw* 


5«  1#  feaalb?.o,  actual  a.^^iret  .'.iroraft  bo  cc-nflictod 

r.itli  ift*ov>o0d  'J.oBi/pas, 
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CONFIDENTIAL 


Phase  1 


A.  Test  Aimniini Lion 


Tw  hundred  seventy-eight  (278)  Shell  (lEl)  30nm>  T306KIO,  w/T263E8  Puzs  locally 


modified  for  atutic  detonati 


and  loaded  as  follows: 


APG  BASIC 

COMP.  NO.  EXPLOSIVE 


LOADING 

NO.  OF 

KOMINAl.  FIXTURE 

TECHNIQtJB 

ROTODS 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


12 

13 

14 

15 


Tritonal 

20/80  AL/TNT 

Cast 

AL  2^1-3 

2i.V^'7/40  AL/Tt-iT-T^DXCAL/Comp  B) 

Cast 

10/33/49  AL/TNT/RDXCAL/Comp  3) 

Cast 

HBX-1 

17/33/40  AL/TNTADX 

Cast 

H8X-3 

35/2Q/31  AL/TOT/RDX 

Cast 

IEX-6 

21/29/45  AL/TliTArX 

Cast 

Torpex  (K) 

30/35/35  Al/TNTACX 

Cast 

Comp  B 

40/60  TKT/RDX 

Cast 

Omitted  from 

Test  -  same  as  Comp  (jQ.0 

Cast 

RTA-1 

35/29/31  AL«/TOTAEX 

Cast 

M0X-2B 

AL  54^,  NK/  Ciq,/TKT  90/10  40?, 
RBXA'AX  97/3  6?;  Calcium  stearate 

Press 

2?,  graphite  1%. 

RBX-AL 

35/65  ALABX 

Press 

Torpex 

30/35/35  AL/TNTADX 

40/60  TNT/RDX 

Press 

Comp  B 

Press 

WT 

100?  TNT 

Cast 

«  Atomized  spherical  aluminum  of  seivo  20/200  mesh  -  No  Ca  CI2 

Note  1  -  Cojnpo sitions  No.  1-10  and  15  were  cast  loaded.  Nos.  11-14 

were  press  loaded.  All  shells  were  loaded  with  approximately 
520  gr*  ©xplosive.  All  sliells  wre  topi^ed  with  RCX/wax  97/3 
pressed  140  gr.,  cast  104  gr.  and  faced  to  a  depth  of  .510"- 
,520"  from  nose  of  shell. 


No  is  2 


All  rounds  equipped  with  T263E.‘8  FSizra  locally  modified  for  static 
detonation. 
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B .  F;i,e3.'4..f.g.a'^  Ma.t^£A§l  ^  ■  -  f,  .  li  G I  k> 


1,  Two  hundrad  ssvanty-  aTuininum  pialEe  (24  ST)  .032*  x  4'  x  4'. 

2,  Two  liundrad  seventy -eight  aJiaeta  aluialnuia  plate  (24  ST)  .040®  x  4'  x  4’. 

3,  Two  hundred  seventy-eight  sheet  a  aluminuin  plate  (24  ST)  .064®  x  4’  x  4*. 

4,  Two  hundred  aeventy-e ight  aheete  aluminum  plate  (24  ST)  .OSl*  x  4’  x  4V« 

5,  Two  hundred  seventy-eight  M-36  blasting  caps. 

Field  Test  Eauloment 

1.  4'  APG  Blast  Cube. 

2.  APG  Stratosphere  u}iai!iber  (no  thermal  control). 

3.  Detonatoi',  Electric,  U'^6M. 
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ABERDEEN  PROVING  GROUND  |  Static  Blast  of  30mii  Ifl!I 

cploeive  Jlllore 
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L  0101 

0000 

16 

Saa  Isrel 

2 

■ 

- 

A- 

“^1 

6 

34.34 

433-4_  . 

.J444__] 

lDl_j 
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APG  COMP 
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NO. 
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1 
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,  TOTAL 

AITETUDE  1 
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.032 

.040  i 

jm. 
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Section  2  -  Hiaae  3 


CONFIDENTIAL 


CONFIDENTIAL 


A .  Tost  AmmurJ-tlon 


Ptiaco  ^ 


Oiisi  hundred  fifty  (15ti)  Shell,  IIEI,  T3O6EIO,  w/TSioES  Fuze  locally  Modified 

for  atatic  detonotion  by  M-36  blasting  cap  and  loaded  as  follows: 


Ammunition  Data 


APG 

COMP.  NO. 

BASIC 

EXPLOSIVE 

NOMINAL  L'lXl’^JHE 

LOADm 

TECJnDIQUE 

MO.  OF 
ROI^iDS 

A 

RDX 

1005?  RDX 

Press 

20 

B 

KDX-AL 

90/10  RDX/AL 

Press 

20 

C 

RDX-AL 

80/20  RDX/AL 

Press 

20 

D 

RDX-AL 

70/30  RDX/AI, 

Press 

20 

E  fr  12 

RDX-AL 

65/35  RDX/AL 

Press 

10 

F 

RDX-AL 

60/40  RDX/AL 

Press 

30 

G 

RDX-AL 

50/50  RDX/AL 

Press 

30 

Note  1  -  All  shells  were  loaded  with  approximately  520  gi*.  explosive* 
All  ahalla  were  top[*ed  with  RDX/wax  97/3  jressed  I40  gr.  and 
faced  to  a  deptli  of  « 510"-, 520"  from  noee  of  sliell. 

Note  2  -  All  rounds  equii-ped  with  T263E8  I'uaes  locally  iisodi  fied  for 
static  dotonatioti. 


V. 


Field  Teat  Materiel 

1.  One  hundred  fifty 

2.  One  hundred  fifty 

3.  One  hundred  fifty 

4.  One  hundred  fifty 

5.  One  hundred  fifty 


(150)  rflieets  aluminum  palate  (24  ST) 
(150)  sheets  aluminum  plate  (24  ?5T) 
(150)  sheets  aluminuri  plate  (24  ST) 
(150)  ai  w  e  1 3  alum  inuin  pla  te  ( 24  ST ) 
(150)  H-36  blasting  caps. 


,032"  X  4'  X  4’. 
.040"  X  4 '  X  4 
.QU”  X  4'  X  4’. 
.oai’'  X  4'  X  4'. 


C,  Field  Test  Equipment 


1.  4'  APG  Blast  Cube. 

2.  APG  Stratospihere  Chamber  (no  thermal  conti'ol). 

3.  Detonator,  Electric,  W30Ai. 
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A,  Airenunitlon  Data 

Eight  (3)  Shell,  T30(lL'lJ  w/T263i23  Fuze  locally  modified  for  static 

detonation  by  M-36  blasting  cap  ond  loaded  •with  approximately  520  gr.  U0X-2B  (poress 
loaded)  v/lUO  gr,  97/3  RDX/wax  bopoff  faced  to  a  depth  of  .510*'-. 520"  from  noae  of 

B,  Field  Test  Materiel 

1,  Eight  (8)  sheets  alvimlntun  plate  (2/  ST)  .032"  x  4'  x  4*. 

2,  Ei^t  (8)  sheets  aluraimOT  plats  (24  ST)  ,040"  x  4’  x  4'» 

3,  Eig^t  (8)  sheets  alundmtm  plate  (24  ST)  .Of*/.**  x  4*  >■  4’. 

4*  Fovjt  (4)  sheetu  aluminvmi  plate  (24  ST)  ,081*'  x  4'  x  4’, 

5,  Eight  (8)  11-36  blasting  caps. 

C,  Field  Test  Ecmipmant 

1,  4’  APG  Blast  Cube. 

2,  AFO  Stratosphere  Chamber  (no  thermal  control). 

3«  Dstonator,  Electric ,  M36A1. 
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COMPUTATION  OF  RESULTS 

vj  f.-  '  =^1  :  ^ vi}  | 

All  rounds  fired  in  Wbli‘ uridsr  A  given  aet  of  eondltiona,  i.®. 

e3<plo0ive  filler  and  altitude,  were  averaged.  A  deviation  from  tills  average 
for  each  round  was  daterminec.  addition  and  subtraction.  The  aritteietio  sum 
of  these  deviations  was  taken  and  an  average  deviation  determined.  An  allowable 
^^read  of  three  times  the  average  deviation  was  employed  wherein  seoree  of  all 
rounds  beyond  this  spread  were  discarded  on  ths  assumption  that  scores  beyond 
this  region  could  not  normally  be  expected  under  the  given  conditions,  and  that 
their  probability  of  occurrence  was  in  the  neighborhood  of  one  in  ten  thousand. 

lilxample  > 

APG  Comp.  #5  detonated  at  sea  level. 


Scores  -  29 

Deviations  -  0  (29-29) 

29 

0  (29-29) 

27 

2  (29-27) 

25 

4  (29-25) 

29 

0  (29-29) 

31 

2  (31-29) 

29 

0  (29-29) 

37 

3  (37-29) 

26 

3  (29-26) 

-ii. 

_!.( 32-29) 

:!9i* 

22 

Average*  294  f  10  =  29.4  or  ^  Average  DByiatlon.:  22  *  10  =  2*J 

Throe  times  Average  Dsviatlonj  3  x  2.2  •  6.6  ■  Allowable  Spread 

Therefore,  tlie  value  37  is  thrown  out  as  this  exceeds  the  allowable  spread  of 
6.6,  meaning  the  probability  of  this  score  occurring  under  tlie  given  conditions 
is  extremely  anall  and  cannot  be  expected. 
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OOMPUTA'nOK 


A  new  average  and  spi'eati^s  now  computed  omitting  the  value  37 


Scores  - 


29 

Deviations  -  0  (29-29) 

29 

0  (29-29) 

27 

2  (29-27) 

25 

4  (29-25) 

29 

0  (29-29) 

31 

2  (31-29) 

S9 

0  (  29-29) 

26 

3  (29-26) 

32 

3  (32-29) 

257 

U 

Average »  257  f  9  =  28.6  or  ^  Average  Deviation!  U  f  9  *  1.555 

Three  times  Average  Deviation*  3  x  1.555  -  4.65  or  4.7 

All  of  “Uie  remaining  scores  lie  within  4.7  of  the  average.  Thus  4.7 
booomea  tiw  Allowable  Scread. 
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r 
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Summarlzod  Test 

Section  1  - 

Section  2  - 

Section  3  - 


Re suit a 

Phase  1 
Phase  3 
Phase  4 
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TADULMIOM  of  REa»I,TS  -  PhasiO  1 


FAIR  FAIR 


ROUNDS 

RCU71DS 

AVERAGE 

AVERAGE 

ALL07/ABI£ 

UNFAIR 

OOMP  NO.* 

ALTITUDE 

ALL0:’/ED 

DISALIDV/ED 

SCORE 

DEVIATION 

SPREAD 

HOUNDS 

1 

Sea  level 

10 

0 

20.0 

2.6 

7,8 

0 

60,000 

6 

0 

24.0 

3.67 

11 

4 

2 

Sea  level 

10 

0 

10,9 

7.3 

21.9 

0 

60,000 

10 

0 

23.2 

4.2 

12.6 

0 

3 

Sea  level 

10 

0 

8.3 

2.5 

7.5 

0 

60,000 

9 

1 

19.7 

1.0 

3.0 

0 

4 

Sea  level 

12 

0 

25.6 

1.92 

5.75 

0 

60,000 

7 

0 

32.2 

6.15 

18.45 

0 

5 

Sea  level 

9 

1 

28.6 

1.56 

4.7 

0 

60,000 

10 

0 

33.9 

4.7 

14.1 

0 

6 

Sea  level 

10 

0 

29.0 

2.4 

7.2 

0 

60,000 

8 

1 

36.4 

1.375 

4.13 

0 

7 

Sea  level 

10 

0 

28,9 

1.1 

3.3 

0 

60,000 

10 

0 

34.8 

1.8 

5.4 

0 

8 

Sea  level 

10 

0 

10.7 

2.5 

7.5 

0 

60,000 

ct 

w 

1 

20.1 

1.125 

3.38 

1 

10 

Sea  level 

10 

0 

29.9 

3.3 

9.9 

0 

60,000 

9 

1 

36.6 

.89 

2.67 

0 

11 

Sea  level 

8 

0 

31.2 

1.75 

5.25 

0 

60,000 

12 

0 

37,2 

1.5 

4.5 

0 

12 

Sea  level 

9 

0 

32.9 

1.89 

5.67 

2 

60,000 

8 

1 

37.8 

.75 

2.25 

0 

13 

Sea  level 

9 

0 

31.0 

1.78 

5.33 

1 

60,000 

9 

1 

37.3 

2.22 

6.66 

0 

14 

Sea  level 

9 

1 

10.6 

1.67 

5,0 

0 

60,000 

10 

0 

25.9 

6.7 

20.1 

0 

15 

Sea  level 

10 

0 

6.4 

3.0 

9.0 

0 

60,000 

10 

0 

3.2 

4.2 

12,6 

0 
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Section  2  -  Phase  3 
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CX)MP  N0.» 


TAni’lATION  OF  RESULTS,  -  Pha^^  , 
- - —  olrJTrMTT^^T  i  h 


ALTITUDE 


FAIR 

ROUNDS 

AIXO^A'ED 


FAII 
ROWDS 
DISALLOWED 


AyERACE 

SCORE 


1 


AVERAGE 

DEVIATION 


ALLOWABDE 

SPREAD 


UNFAIR 

ROUNDS 


A 

Sea  level 

10 

0 

60, 000 

10 

0 

E 

Sea  level 

10 

0 

.  60, 000 

10 

0 

C 

Sea  level 

10 

0 

60,000 

10 

0 

D 

Sea  level 

10 

0 

60,000 

10 

0 

E  &  12 

Sea  level 

10 

0 

60,000 

10 

0 

F 

Sea  level 

10 

0 

60,000 

19 

1 

G 

Sea  level 

10 

0 

60,000 

20 

0 

10,8 

-  1.6 

4.8 

0 

22.9 

4.1 

12.3 

0 

20.2 

l.S 

5.4 

0 

37.0 

.60 

1.8 

0 

12.4 

1.4 

4.2 

0 

37.7 

1.5 

4.5 

0 

28.7 

1.3 

3.9 

0 

3S.3 

.90 

2.7 

0 

32.9 

1.89 

5.67 

0 

39.2 

l.S 

5.4 

0 

36.0 

.80 

2.4 

0 

36.3 

.04 

2.53 

0 

34.8 

1.0 

3.0 

0 

37.3 

3.7  ^ 

11.1 

0 
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TABni/TJCii  OF  RESI?LTS  -  Phase  4 


COMP  NO.«  ALTITUDE 


FAIR 

ROUNDS 

A1K)IVED 


I’Al  R 
ROUNDS 
DISALLOWED 


AVERAGl' 

SCORE 


Witli  all  aidea  of  Blast  Cubo  In  placo. 


H  Sea  level  2 

60,000  ft,  2 

With  ♦081"  side  omitted. 

Sea  level  2 

60,000  ft.  2 


0 


0 

0 


33 

37 


16 

8 


«  See  Appendix  B. 

**  In  all  firinge,  with  four  cides  in  place  on  cube,  the  ,081" 
aluminum  plate  received  little  or  no  damage. 
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APPENDIX  B 

Blast  Cube  Procedure  and  Analysis 

Section  1  -  Blast  Cube  Set~up  and  Scoring 

Section  2  -  Suggested  Revision  of  Blast 
Cube  Scoring  ^atem 

Section  3  -  Blast  Cube  Analysis 
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Section  1 

Blaet  Cube  Set-uj  end  Scoring 
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JirwT  AN d"'proof  "servi  ces 

ABERBSEN  PROVIN’G  GROUND,  MARYLAND 


STANDARD  STAHC  TEST  FOR  RELATIVE  BUST  EFFEGTIVEr/ESS  OF  Z7'M  G 
3CMM  SHELL  FOR  COMPARISON  OF  VARIOUS  EXPlOStVE 

FILLERS 


I  OBJECT 


T3ie  blast  tost  la  designed  to  compare  exi^ilosive  fillers  for  27tran  and 
30ran  shell  by  determining  blast  damage  resulting  from  detonation  in  the  APG 
48*  test  cv\be, 

II  DESCRIPTION  OF. T^ST  CUBE  (Sae  Dwg  No,  2,  Appandix  o) 

A.  The  48*  teat  cube  consists  of  2-1/2*’  thick  steel  i>lates  at  top 
and  bottom  Joined  by  four  3*  square  columns  welded  to  the  corre sjjondlng 
cortter  of  each  plate.  A  1-1/2*  dia  hole  is  drilled  through  the  geometric 
center  of  the  top  plate.  Fifty  3/8”  studs  are  spaced  equidistant  around 

the  edges  of  each  side  of  the  cube.  Aluminum  Alloy  plates,  with  holes  drill¬ 
ed  to  fit  the  etude,  are  attaclied  t/j  the  four  sides  of  the  cube.  Steel  bars 
wiiicli  also  have  Ixjles  drilled  to  fit  over  the  studs  are  i  laced  on  the  edges 
of  tlie  cube  sandwiching  the  side  plates  between  it  and  the  edges  of  the 
steel  plates  or  columns.  The  bars  are  serrated  on  dural  plate  contact  side 
to  prevent  plates  fl:om  tearing  out  of  tlieir  edge  suj'pcj  t.  The  bars  are  se¬ 
cured  to  the  cube  by  nuts,  tightened  witli  a  torque  wrench  to  prevent  stud 
breakage.  A  torque  of  250  inch  lbs  is  generally  sufficient. 

B.  The  aluminum  24ST  alloy  side  platoa  used  are  .032*,  ,040",  .064"  and 
,081"  thick,  one  thickness  on  each  side  of  the  cube.  The  plates  are  weaken¬ 
ed  in  a  like  manner  by  cuts  starting  in  each  cornor  and  oxtending  diagonal¬ 
ly  to  within  9*  of  plate  center.  A  I/4"  hole  is  drilled  at  the  extremity 

of  each  cut  to  relieve  stress  concentrations  at  these  joints. 

III  AMj/T.iNinON 

A.  Shell,  ICC,  30mm,  T306E1O 

B.  Fuze,  PD,  T263E8  modifir;d  for  static  initiation  by  Detonator,  Elec¬ 
tric,  No.  M36.  iT. 

Tlie  fuze  is  iiodified  for  Mse  with  the  electric  detonator  by  drilling  a 
hole  Uirough  the  tij  of  ib.'  nose  cover  and  Tiy  removing  the  firing  ]  in  and 
detonator  hoider.  The  '"iectric  detfjnatnr  is  then  Inoprt/Td  through  the  hole 
in  tiie  tip  of  the  f^ize  aft/T  the  fiize  in  attached  the  sliclJ  and  fastenovl 
by  any  tyno  of  adhesive  in;  ■’  after  .naking  sur'^-  i  r  'i.  contact  with 

booster  e:-cplosjve. 
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STANDARD  STAITC  TEST  F-QR  REUTiyE  bIj\3T  EFFECTIVENESS  OF 
271^fti  3£m  S-ffilX  FOR  CQMI^ ARISON  OF  VARIOUS 

EYI-’LCSIVE  FILLERS 


IV  PROCEDDKS 

A,  Tho  aJislI,  s»ith  deTormtbr  attachori,  As  inaarted  through  the  hole 
in  tlie  top  plate  to  Uir  geometric  center  of  the  cuhe,  ehell  axis  remaining 
vertical,  fuae  end  up.  Tlie  charge  is  staticaJly  detonated  in  that  position. 


B,  A  miniiiiuin  of  5  samj  len  of  each  filloi'  under  test  will  be  detonated. 
Wlien  moTe  than>  one  filler  is  being  tested,  single  rounds  of  each  filler  will 
be  detonated  alternately  tfa*ougho«t  the  test  bo  minimize  any  effect  from 
changes  in  test  cond?  tiona  on  average  results. 


C.  Tlie  damage  to  the  sides  of  the  cube  is  evaluated  and  numerically 
recorded  using  the  following  luotliod.  In  any  case  where  a  pajiel  tears  loose 
from  the  studs  tlie  results  will  In  disregarded  a  substitute  rd.  detonated. 


1.  T}io  maximum  damage  evaluation  for  tJie  I  sides  of  the  CTjbe  is  80. 


2,  The  maxlmuro  dm.iage  evaluation  for  each  side  is  20, 

3,  The  raaximuin  damage  evaluation  for  each  panel  section  on  a  side 
la  5. 

4,  The  panel  section  Mown  out  to  a  position  (from  B  to  A  on  sketch) 
ISCjP  -  27CP  from  original  lonition  is  evaluated  as  5« 

5,  A  panel  section  blown  out  O  a  josition  9CP  -  ISC^  from  original 
position  (C  to  E)  is  evaluatt- as  4, 

6,  A  panel  sectio:.  blowi  out  to  a  position  45®  to  from  original 
position  (D  bo  C)  is  evaluated  as  3. 

7#  A  jjanel  section  severed  from  the  other  panels  but  bloim  out  loss 
than  45®  from  original  pordtion  (E  to  D;  is  evaluated  as  2, 


3,  A  pariel  .section  having  a  crack  of  1”  o~  more  is  evaluated  as  1, 


'8 

I 

I 

I 
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STANDARD  STATIC  TEST  FOR  BLAST  EFFECTIVENESS  OF 

^7^K  cv  3C&IM  SIEIL  FOR  CC;.IPARISOK  OF  VARIOUS 
mijOSIVE  FIIXERS 


V  DATA  TO  BE  RECORDED 


Following  is  a  list  o 


U'- 

e^ireibbi^ded  wi-th  the  suggested  fom. 


Shell  NomBnclaturo  ?>’  Lot  No.  Detonator  Nononclatura  >v  Lot  No. 

Fiiae  Nomenclature  J?-  Lot  No. 


Wei ght  Ntaaerlcal  PMoarre  Evaluation 

Rd.  IVP*  of  .032*  Panels  .040"  Panels  ,064*  Panels  .081*  Panels 
No.  Filler  Filler  1  2  3  4  Total  1  2  3  4  Total  1  2  3  4  Total  1  2  3  4  Total  Total 

(1)  (2)  (3)  (4) 

(1)  Teut  round  number 

(2)  Identification  of  aifiilosivn  filler 

(3)  The  actual  total  weight  of  ejqlosive  fi.ller  contained  In  shell  botfy. 
When  a  top  off  of  different  explosive  or  a  composite  filler  is  used 
such  should  be  noted  at  bottom  of  data  sheet. 

(4)  The  numerical  damage  evaluation  for  each  panel  of  each  side,  total 
for  each  side  and  total  for  all  four  aides. 
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Section  2 

Suggested  Revision  of  Blast  Cube  Scoring  System 
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A.  Sut^geeted  Revision  oTniast  Cuba  Scoring  System 


1.  In  many  instances  dnj'in^j  the  firing  of  this  test,  it  was  felt  that  the 
piresent  blast  cube  scoring  i^stem  did  not  give  a  fair  csomparlson  between  rounds. 
The  cui'rent  scoring  outlined  in  the  previous  section  gives  a  value  of  one  (1) 
for  any  plate  segnent  witii  a  crack  of  1*  or  more,  vSegment  displacements  as 
sliown  hei’e  give  scores  of  AB  *  2,  PC  «  3,  CD  *  L,  DE  «  5*. 


2.  It  was  observed  that  many  rovxnds  did  no  more  than  cause  1"  or  2"  cracke 
In  0  given  plate  segment,  while  other  rounds  caused  extensive  rips  and  tears 
althout  any  displacement  of  tlie  segnentj  yet  the  present  system  aoaigns  identical 
ficores.  Also,  many  rounds  woxild  displace  a  segment  to  a  position  just  within  ^ 
the  DE  or  5  area,  while  other  rounds  with  obviously  greater  blast  effect  would 
actually  "plaster"  the  segment  along  the  EO  line  destroying  the  plate’s  ability 
to  spring  back  or  ’breaking  its  back"  so-to-speak.  In  spite  of  this  obvious 
diffei^nce  In  blast  strength,  the  project  engineer  would  be  constrained  to  score 
both  rounds  as  if  they  possessed  (equivalent  blast  strength.  With  this  in  wind, 
it  is  suggested  that  the  scoring  nystem  bs  modified  as  follows: 


Z®  a,  b,  c,  d,  e,  f  =  45° 
AB  =  4  PC  =  5  CD  =  6 


DE  =  7 


■X 

&  «  20^ 

EF  =  8  FG  -  9  (a; 
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Segment  v/lth  cracks,  ripe,  and  tears  but  not  displaced  to  be  scored  1,  2,  or  3 
according  to  the  severity  of  blast  crack  damage.  It  is  felt  that  this  sug^stion 
if  follcT.ed  will  give  more  uniform  scores  and  provide  for  sharier  di.scrlmination 
between  the  relative  blast  effectiveness  of  various  explosive  mixtures. 
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Section  3 

Blast  Cube  Analysis 
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A .  Bla  St  Cubs  Ansly  si  a  Ij  y  'll '  i  j,iJ  .  ,1  3  f*  U 

1,  Lack  of  correlation  between  the  result.';  of  previous  t^^sta  in  aireraft 
structures  and  blast  cubes  was  demons trated  In  Phases  1-3. 

Hounds  fired  In  the  blast  cube  show  an  increase  in  effectlveneas  with 
increasing  altitude,  wlille  rounds  detonated  in  aircraft  structures  stow  a 
decreass  in  effeotivaness  with  increasing  altitude  (See  Firing  Record  P-60189 
Project  TB3-0226A  -  Blast  Effect  of  Bare  Charges  on  Aircraft  Structures  at 
Various  Low  Pressures  Simulating  High  Altitudes). 

2,  It  was  suggested  that  the  reason  for  this  conflict  ra,ight  be  in  the 
fact  tliat  an  aircraft  structure  is  never  a  completely  closed  patera,  whereas 
the  blast  cube  does  constitute  essentially  a  closed  system.  It  was  predicted 
that  blast  cube  firing  with  one  side  of  the  cube  removed  for  venting  purposes, 
would  give  decreasing  scores  with  increasing  altitude.  In  Phase  4,  this  pre~ 
diction  was  tested  and  confirmed. 

3»  The  following  argument  is  submitted  as  a  jwsaible  exj^lanation  of  this 
phencraanon.  At  sea  level  in  the  blast  cube,  part  of  the  force  of  the  eacplosion 
is  dissipated  as  heat  in  setting  the  sui'rounding  atmosphere  in  motion,  When 
tiie  blast  wave  and  expai'idlng  csti'losion  products  reach  the  side  of  the  cube,  not 
only  must  the  resistance  of  the  aluminum  sheet  be  overcome,  but  tlie  pressure 
of  tlie  air  outside  the  cube  as  well.  In  a  vacuum  the  expanding  exi^losion 
pioducte  reach  the  cube  bourn aries  with  perfect  efficiency  since  no  atmosphere 
is  present  to  hinder  the  acliion.  In  addition,  the  walla  lack  the  added  support 
of  the  surroundiiig  atmospliere.  As  a  consequence,  as  altitude  increases  and  a 
vacuum  is  approached,  increasing  blaot  damage  may  bo  expected. 

4,  The  argument  applies  only  wlien  tlie  cube  la  completely  enclosed  and  the 
explosive  force  must  pass  tiu'ough  the  cube  walls.  If  ons  wall  is  omitted,  a 
significant  amount  of  the  exjilosiva  force  will  be  vented  tlirough  this  opening. 

As  a  result,  the  peak  prersnire  against  tlie  walls  (a  combination  of  explosive 
products,  blast  wave,  and  reenforcement  of  the  blaot  wave  by  reflection  from 
opjosite  and  adjacent  walls)  will  be  considerably  lower  and,  of  course,  cannot 
be  maintained  for  any  significant  I'^ngtb  of  time.  If  this  opeiiing  is  restricted 
in  any  manner  the  venting  will  be  reduced  with  resultant  intensification  of 
both  the  strength  and  duration  of  peak  pressiu'e,  causing  greater  damage.  A 
subtle  but  hardly  negligible  way  of  restricting  this  vent  would  be  by  the 
presence  of  air.  At  sea  level,  the  air  serves  to  confine  the  exj^loaive  force 
causing  a  slightly  higher  peak  pressure  and  maintaining  this  peak  for  a  brief 
period.  At  simulated  high  altitudes,  the  lack  of  air  increases  the  venting 
effect,  thereby  decreasing  blaot  damage.  From  ivi suits  obtained  in  Phase  4,  it 
must  be  concluded  that  the  increased  ventir.g  effect  at  high  altitudes,  overrides 
the  tendency  toward  higher  scores  caused  by  lessened  reei  stance  of  atmosphere 
surrounding  the  cube  walls. 
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Ah  pi*evlo\i3ly  iatated*  tlio  iorcjijoinc  3.b 'di’i'ex’ed  a.s  a  i'atlotval 
for  obseirtred  pliernsnom,  liineo  Xltdilo  la  laiow'.  ahrmt  iruo  eauy©  and  effect  lies’ej 
it  ia  onbirsly  |>o3Hiblo  that  tliis  cxgxjnxGnt  orjy  partly  explains  the  faot»j« 
this  In  mind,  it  is  sugKefltod  that  a  prograsn  bo  iiuotitntofl  to  dater»tsns  the 
reason  for  tlda  bsivarior  mrioxie  inettnaiented  tosta.  It  ia  boliovod 

th&t  "Hith  iniOATnation  gained  tVcriii  Huoh  tonta,  nooring  and  design  modi fi cations 
in  tho  Ttloat  ouIki  n-nd  blaot  cub-e  procedwo,  oo'jld  ba  looorporate<i,  thus  rendering 
tho  bJnnt  nid)a  a  rellablo  and  vnl.iv'.b;u»  t«5oi  in  the  prediction  of  blast  resxilt^s 
in  oiroratt  typo  ntiajctvweae 
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1.  Conparlaon  of  Results  (Phase  j.) 

2.  E^'fect  of  Ajtltude  on  Blast  (Phase  3) 

3.  Effect  of  Plant  Cube  Modification  on  Blast  (Phase  4) 
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2.  Cuue  Sketch 
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Air  Force  Assesismcnt  Sheets 


(Phase  2) 


CONf  IDEM 


STATIC  FIRING  AGAINST  AIRCRAFT-TYPE  STRUCTURE 


ROUJ<D  NTJMBiiRi  0ns 
DATE*  1  February  1955 

ASSESSORS*  U/S^t..  A.  W.  HAMMER,  M/Sgt.  Co  T.  Sove 

SHSJ.L  types  20trun,  IIEI,  T282E1,  Sts^-^cally  Detonated 

AIRCRaI'T:  B-29  Outer  Wing  Panel,  Outboard  of  Station  699 

location  of  charge*  Inside  right  wing,  12"  aft  of  roar  s^ar,  midway 

between  top  and  bottom  skin  at  Station  7Ulo 

SIMTI^ATED  altitude*  Sea  level 

BLAST*  Destroyed  right  wing  of  trailing  edge,  top  and  bottom  skin, and 

ribs  between  ’Wing  Stations  711  and  7lil  >  Tore  loose  t  railing  edge  , 
top  and  bottom  skin  between  Stations  7h7  and  761 »  Ballooned  (one 
inch  maximum)  tail  riba  at  Sta'^iona  7h7  ar.d  751  •  Structural  and/or 
projectile  fragments  cut  b»o  1/2-  by  kolea,  three  1/2-inch- 

diameter  holea  and  five  holes  of  less  than  l/2-inch  diameter  in 
tall  rib  at  Station  TU?*  Also  cut  a  l/2-inoh-Bquare  hole  and  a 
l/h~  by  l/2-inch  hole  and  two  l/U-inch-diemcter  holoe  in  rear 
spar  web. 


NOTE*  Aileron  was  not  installed 


^STATIC  FIRING  AGAINST  AIHGHAKT-TYPE  STHIIGTORE 


ROUKDi  Nunber  Two 


DATKa  1  Fsbruary  1955 

ASaSSSORSt  M/Sgto  Ae  Wo  Hammer,  W/Sgt.  G,  T.  Bove 

SHELL  TYPES  Stfeim,  HEI,  T282E1 ,  Stat.ioally  Detonated 

aircrafts  B-29  Outer  V.'ing  Panel,  Outboard  of  Station  699 

LOCATION  OF  CHARGBs  Inside  right  wing,  12'*  aft  of  rear  spar,  and  midway 

between  top  and  bottom  akin  at  Station  800 t 


simulated  altitudes  Sea  level 


BLASTS  Destroyed  right  wing  trailing  edge  top  and  bottom  akin  and  tail  riba 
between  Wing  Stations  795  and  Gl9*  Ballooned  (one  incli  maximuni)  wing 
trailing  edge  ribs  at  Stations  0l9»  795»  780  and  790.  Tore  loose 
and  peeled  back  wing  trailing  edge,  top  emd  bottom  akin,  between 
Stations  771  and  795.  Lightly  ballooned  (one-tialf  inch  maximum)  rear 
spar  web  between  Stations  795  and  819.  Structural  and/or  projeotile 
fragmental  out  a  1/2-inoh-dianeter  hole,  a  l/U-lnoh-diameter  hole, 
and  three  holes  of  less  than  l/U-inoh  diameter  in  rear  spar  web;  cut 
a  j/Ij-inoh  square  hole,  a  1/2-  by  5/U“inoh  hole,  four  l/2-inch-dlam- 
eter  holes  and  four  holes  of  less  than  l/2-inch  diameter  in  tail  rib 
at  Station  819 j  cut  a  ^/l^^i^ch-diameter  hole,  three  l/2-inch-diaiB- 

eter  holes,  three  l/U-inoh-dianoter  holes,  a  1/h-  by  1-inch  hole, 
euid  a  1/li-  by  l/2-inoh  hole  in  tall  rib  at  Station  '/95« 

NOTBi  Aileron  was  not  installed 


static  firing  against  aircraft-type  structure 


ROUND  rilWBERi  Throe 

DATB*  1  February  1955 

ASSESSORS*  M/Sf.t.  Ao  W.  Hammer,  U/Sgt.  C»  T,  Bovo 

SHELL  TYPE*  aOnm,  HEI ,  T282B1,  Statically  Detonated 

AIRGRAF'Ti  B-29  Outer  Wing  Panel,  Outboard  of  Station  699 

LOCATION  OF  CHARGE*  Inoide  right  v/ing  midway  between  front  and  rear  spare 

and  two  inchee  inboard  of  Wing  Station  jUl> 

SIMULATED  ALTITUDBi  Sea  Level 

BLAST*  Ballooned  (four  inches  maximum)  right  wing  inter- spar  bottom  akin 
and  atruoture  between  Wing  Stations  699  •Jid  771,  tore  loose  and 
ballooned  (three  inches  maximum)  inter-spar  ribs  at  Station  72? 
and  JiirT,  Structural  and/or  projectile  fragments*  cut  a  throo-inch- 
triangular  hole,  two  1-  by  2-inch  holes,  three  1-inoh  square  holes, 
nine  1/2-inoh-diameter  holes,  and  five  holes  of  less  than  l/2-inch 
diameter  in  wing  top  skin;  cut  four  l/2-  by  1-inoh  holes,  six 
1/2- inch-diameter  holes  and  six  holes  of  less  than  l/2-inch  diameter 
in  intor-spav  ribs  at  Stations  725  and  7^47;  cut  a  ragged  two-  by  six- 
inch  hole,  a  one-  by  two-inch  hole,  two  1/2-  by  1-inch  holes,  four 
l/2-inch-dl.am«ter  holes  and  ten  holes  of  less  than  l/2-lnoh  diameter 
in  wixxg  bottom  skin,  severing  two  stringers  and  fifty  per  cent 
severing  one  additional  stringer;  cut  two  l/2-inoh  diameter  holes 
in  rear  spar  web;  and  out  two  l/U-inch-diameter  holes  and  three 
holes  of  less  than  l/U-inoh  diameter  in  front  spar  web. 

NOTE*  Damage  from  this  round  was  combined  with  damage  from  Round  !;• 


static  firing  against  AIUCRAFT^-TYPE  STRUCTIJRE 

■I  -  ■ . 


ROUND  Nl&mi-lRs  Four 


I 


' SIIdlBjATbiD  AIjTITIIDEi  Soa  ie'vol 


DATE*  1  February  1955 

ASSESSORS*  M/S^to  A.  W,  H&mmor,  H/Sgt«  C„  T.  Bove 


Sm^LL  types  PCLm.  iiEI ,  T2U2I:l  .  Statically  Dotonatort 
AXRGRAf’T*  B»29  Outer  Wing  Panol^  Outboard  of  Station  699 


LOCATION  OF  GllAUGEs  Inoido  right  vdng,  midway  botwoon  front  tmd  rear  spars, 

and  alx  inohea  inboard  of  Wing  Station  795o 

BLAST*  Lightly  ballooned  (l/'^-lnoh  maxiinvffiO  right  wing  intar-opar,  top  ekia 
and  etructurofl,  between  Wing  Stations  7ii7  arid  019,  popping  loose 
approximately  thiity  rivets  attaching  skin  to  stringer :  ballooned 
(four  inohaa  maximum)  right  wing  intor-Bpnr  bottom  skin  end  gtructurec, 
severing  two  atriogers,  between  Stations  7U7  and  819 j  fifty  por  coat 
sevorod  and  tore  loose  J.nter-apar  rib  at  Station  795,  tore  loose  and 
ballooned  (two  Inches  maximum)  inter-spar  ribs  at  Stations  771  and 
019o  Structural  and/or  projectile  fragmentis  cut  a  ragged  l-jv-  by 
6-inoh  hole,  a  one-inoh-diomoter  hole,  a  ono-inch  triangular  hole, 
a  ens- inch- square  hole,  two  l/l\~  by  1-ir.ch  holoo,  two  l/2-inoh-dlsmeter 
holes,  and  twelve  holes  of  lees  than  l/U-inch  diameter  in  wiag  bottom 
skin;  out  two  l/2-inch- diameter  holes  and  six  holes  of  leee  thisn  l/2- 
inoh  diameter  in  rear  spar  web;  cut  a  one-inch  trieuigular  hole,  two 
l/2-lnch-di6uaater  holes,  and  three  holes  of  less  than  l/2-inch  diameter 
in  inter-spar  ribs  at  Stations  819  nnd  795,  ^  l/2-inch-diamoter 

hols  and  three  holes  of  less  than  l/2-inch  diameter  in  front  spar  wobo 

NOTE*  Damage  from  this  round  was  compounded  with  damage  from  Round  3“ 
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ROtiND  UiasHKRfi  Five  ri.XMW  ATFTJ  AT,TTTin>b‘-3  Soa  iovffll 

D.A.TH*  I  Fabrucry  19!)5 

iG.qr3GORS!»  h,  vr,  n/ti^t.  l:„  ?,  »ovo 

KilBi.b  TYPKs  PO.cn,  T282B1,  Gtatlcally  Detonated 

AIRGRA^'^s  H~29  Oviter  Wing  Panel,  (hitboard  of  Station  699 

LOCATION  0*^  PHARGH*  Inside  right  v^iug  tip,  taidway  between  front  and  rear 

spars,  and  five  inches  outboard  of  Wing  Station  SJl, 


BLAST*  Tartially  destroyed,  tore  loose,  and  peeled  back  right  wing  tip, 

top  and  botton  Intsr-spar  akin,  between  Wing  Stations  819  0Ij2j 
partially  destroyed  and  severed  intor-spar  rib  at  Station  031;  fifty 
per  cent  esvered  and  ballooned  (three  inohes  maxlnuai)  inter-spar  rib 
at  Station  Ol+Pj  severed  uiid  tore  loose  inter-spar  rib  at  Station  819; 
severed  wing  tip,  front  spar,  six  Inohoa  outboard  of  Station*  019; 

'  ballooned  (one  inch  maxistusi)  wing  tip,  top  and  bottom  skin,  from  rear 

spar  to  2U.  inches  aft  of  ssjae,  and  between  Stations  819  and  050; 
popped  loose  and  ballooned  (two  inches  maalmvza)  wing  tip,  top  and 
bottOEi  akin,  snd  struotures,  from  leading  edge  to  twenty-four  Inches 
aft  of  rear  spar  and  between  Stations  01*2  and  850j  ballooned  wing  tip, 
rear  spar  web,  between  Stations  819  and  81*2*  Structural  and/or 
projeotile  fragments  cut  a  thrco-lnoh-Btiuaro  hole,  two  Ig-  by  1-inoh 
holes,  three  l-inoh-s^uare  holes,  three  l/2-inoh-diaiaBtar  holes  and 
ten  holes  of  less  than  l/2  inch  diameter  iu  wlug  tip,  top  and  bottom 
skin,  between  Stations  61*2  and  850;  out  four  holes  of  less  than  1/2- 
inch  diameter  in  wing  tip,  rear  spar* 

NOTB*  Aileron  was  not  installed. 
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.static  FIRIKO  ACADiST  AIHCHAl’T-T^PJO 


STRUGTiraR 


ROUND  I'JlimKRs  Six  \' ■ 

DATBi  10  February  1955 

ASSESSOR!  M/Sgto  A<  W.  Kwamer 

SHELL  TYPE!  HEX,  T202E1 ,  Statieally  Detonated 

AIRCRAFT  I  3-29  Outer  Viing  Panel,  Outboai-u  of  Station  699 

LOCATION  OF  CIIAicGE*  Ineide  loft  wing,  ten  innhea  outboard  of  wing  Station 

723  and  midway  between  front  and  rear  spare  a 

SIMUI.ATED  ALTITUDBi  6O.OOO  Feet 

BLAST t  Dalloonod  (throe  inchoa  tnaximum)  left  wino;  inter-epar,  bottom  skin 
and  structures,  severed  one  stringer  between  Wing  Stations  699  wid 
7h7»  buckled  (three  inches  maxiouni)  and  tore  loose  inter-spar  ribs 
at  Stations  723  and  735*  Projectile  fragmonts  out  two  1/2  by  5/U* 
inch  holes,  a  l/2-inch-diamot(  r  hole  and  two  l/Ii-inoh-diameter 
holos  in  roar  cpar  web;  cut  three  l/P-  by  1-inoh  holes,  two  l/2*' 
inoh-square  holes,  a  1/2-inch  triangular  hole  and  twelve  holes  of 
less  than  l/2-inch  diemeter  in  inter-spar  riba  at  Stations  723  and 
735 >  cub  two  l/U-inch-diametor  holec  in  front  spar  webj  out  a 
ono-lnoh-square  hole,  two  1-inch  ^-riongular  holes,  two  l/2-  by 
3/U"inch  holes,  two  i/2-inoh-diameter  holes,  t)iree  3/f^-iach-diam0ter 
holes;  and  seven  l/U-inch-diameter  holes  In  vjlnE;  inter-spar,  top 
skin^  out  a  one-  by  two-inoh  hole,  a  5/U"  by  i-inoh  hole,  a  l/L- 
by  lij-iach  hole,  nix  l/2-inch-diainetor  holes,  and  approxiauttely 
twenty  holes  of  less  than  l/2-inch-diam0ter  in  wing  intor-apar 
bottom  skin. 

NOTBi  Damage  from  tills  round  compounded  with  doiTiage  from  Round  Seven, 
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ASSESSOR:  ll/Sgt.  A.  iV.  Kaiiraor 


SHhRJ,  TYPE:  20r?n,  T2GPE1 ,  Statically  Detonatod 

AIRCRAi’'Ti  B-29  Outer  'VirA'  Pariel,  Outboard  of  Station  699 


LOCAtlOIJ  OF  CllAIinr.:  Inoido  left  wing,  midway  between  front  and  rear  apsirs, 

niid  nix  inches  outboard  of  Wing  Station  771 « 

SIMULATI^  Al.TITUDE:  Sixty  Thousand  Feet 

BLAST:  Ballooned  (throo  inchajj  raaxlmim)  left  wing  inter-spar  bottom  skin 

end  ptructures,  between  Wing  .Stations  75b  F19  J  lightly  balioouod 

{l/U-in.oh  fi'exin.n)  wing  inter-Rpar.  top  skin,  between  Stations  735 
795»  Poppl'^E  loose  three  rivets  attaching  top  skin  to  rib; 
buckled  (two  inches  aaxipiujn)  and  tore  loose  inter-spar  ribs  at 
Rtationc  771  and  795®  Projectile  fragments  coventy-five  per  cent 
severed  one  wing  top  nkiu  ot ringer;  oevonty-fivo  per  coat  severed 
OJiS  v/ing  bottom  skin  ntringor;  out  a  tv/o~irioh~Btiviare  holo,  a  1-  by 
2-inch  hole,  a  ono-inol>  a^juare  hole,  a  b/U-  by  1-lnch  holo,  two 
3/U”tno}i-square  }»olea,  a  3/8-  by  1-inch  holo,  throe  1  yt-inch- 
dlttiiiotor  holes  and  ti/enty  holec  of  lose  than  l/2-inoh  diameter  in 
wing  irjTor-spar  top  skin,  out  a  ragged  two-  by  eiglit-laoh  hole,  a 
two-lncb  triaugulur  luilo,  a  ^/2^~  by  ^-inch  hole,  two  l~inch  trian¬ 
gular  holes,  a  l/U-  by  l-inoh.  hole,  four  1-inch-o  juare  lioloo,  nix 
l/p-inoh-diaiaeter  holes,  and  ninstoon  holes  of  loss  tlian  l/S-iuch- 
dinnetnr  in  v/ing  intor*-c-par,  bottom  skin;  cut  &  5/^4"  by  J-inoh 
liolo,  a  5/U“i^ich  triangtilnr  hole,  a  l/2-  by  l-inch  holo,  ejid  three 
l/i^-inoh-diametor  holoe  in  roar  spar  v/eb;  cut  a  one-inoh  triangular 
hois,  a  i/2-  by  1-inch  hole,  two  l/2-inoh  triangular  huloe,  luiu  six 
holoB  of  lens  t>ian  l/li-inoh  dianetor  in  intor-apar  ribo , 


RCTKs  Dd.mage  from  this  round  oorapi  uiidod  with  Round  Nuuiber  6. 


■I RING  against  AIHGKART-TYPR  STRUCT 


SIMULATED  ALTITUDEs  Sixty  thousand  feet 


1. 


ROUlfl)  NlAifiEHs  Ri[^ht 
DATE*  10  February  1955 
ASSESSOR:  M/Sgt,  A.  VJ.  HaLimer 
SHELL  TYPEi  SOmrn,  1051,  T'i?82El ,  Statically  Detonated 
AIRCRAFT*  B-2y  Outer  Wing  Larvol,  Outboard  of  Station  699 


location  of  charge*  Inside  left  wing  tip,  nidway  betT/ecn  front  and  rear  spars, 

and  taro  inohee  outboard  of  Station  651 » 

BLAST:  Destroyed  and/or  peeled  back  left  wing  tip,  top  and  bottom  inter-spar 
skin,  between  Wing  Stations  819  suid  QU?.',  partially  destroyed  inter- 
epar  rib  at  Station  831;  buckled  and  ballooned  (two  IncbeB  maximian) 
inter-spar  rib  at  Station  819;  lightly  buokled  (one  inch  maxitnum) 
inter-ap'ar  rib  at  Station  6U2j  buckled  (one  inch  maxitnum)  front  and 
rear  spar  web  inoludinj",  top  and  bottom  angles  between  Stations  019 
and  8U2;  lightly  balloonod  wing  tip,  leading  edge,  top  and  bottom  skin, 
from  loading  edge  to  front  spar  and  between  Stations  6I9  and  6u2; 
buckled  and  ballooned  (one  inch  maximum)  wing  tip,  top  okin,  between 
Stations  019  and  81:2;  and  from  rear  opar  to  twenty- four  inches  aft 
of  seuiio,  ballooned  (one  inch  meximuii)  wing  tip,  top  amd  bottom  okln, 
between  front  and  rear  spare  and  between  Stations  8U2  and  050.  Struc¬ 
tural  and/or  projectile  fragmontc  oi;t*  a  3/lr~  8y  1-inch  hole,  a  l/2- 
by  l-inc)i  Ix^lo,  a  i/2-inc)i-B'iuaro  liolo,  and  nine  holes  of  leas  than 
1/2-inch  diaraeter  in  Intor-spar  rib  at  Station  81:2;  cut*  three 
1/2-inch-diaiiaeter  holes  and  six  boles  of  loso  than  l/2-iuch  diameter 
in  inter-Hpar  rib  at  Station  819;  out*  two  l/2-ino)!-diajnoter  holes 
and  four  l/li-inch-dlamntor  holus  In  rear  spar  web;  cut*  a  l-lnoh 
triangular  hole  and  a  l/U-  by  1-inch  hole  in  front  spar  web;  cvit* 
a  ragged  by  5- inch  hole,  a  two-inch  triangular  hole,  two  1-  by 
2- inch  holes,  two  l-incJi-s^uare  holes,  a  l/2-liich-diametor  hole,  and 
nine  holes  of  leas  than  l/2-inch  diameter  in  wing  tip,  top  suid  bottom 
skin,  between  Stationa  0li2  and  OpOc 


ri 


static  firing  against  AIRCRAI’T-^TYFE  STRUCTfJRE 


ROUND  liia£BiiR{  Nine 
DATBt  10  February  1955 

ASSESSOR s  li/Sgt.  A*  W.  Hammer 

SHELL  TYPE*  20mia,  HBI ,  T282E1,  Statically  Detonated 

AIRCRAFTi  B-29  Outer  Wing  Panel,  Outboard  of  Station  699 

LOCATION  OF  CHARGEj  Inside  left  wing,  ten  inohea  aft  of  rear  spar,  and 

ten  inchofi  outboard  of  Wing  Station  725* 

SIMULATED  ALTITUDE*  Sixty  thousand  feet 

BLAST*  Partially  destroyed,  tore  loose  and  peeled  back  left  wing,  trailing 
edge,  top  and  bottom  skin,  and  struotures  from  roar  spar  through 
trailing  edge  and  between  Wing  Stations  699  *ind  751?  buckled  (two 

inches  nia:>clriUu)  and  tore  loose  tail  ribs  at  Stations  721  aoiu  7u?i 

destroyed  tail  ribs  at  Stations  751  Till;  ballooned  (l/2-inch 
maiximun)  rear  opar  web  between  Stations  721  and  lUl*  Struotviral 
and/or  projeotile  fragment  a*  cut  three  l/2-inch"dla0ioter  holes  and 
six  l/j4“inoh*'diamBtor  holes  in  rear  spar  web  j  cut  a  l/2-  by  l~inch 
hole,  tea  l/2-lnch-diaineter  holes,  and  twenty  holes  of  leas  than 
1/2- iaoh*> diameter  in  tail  ribs  at  Stations  721  and  7u7i  out  a  5/ii- 
inch  triangular  hole,  three  1/2-inch-cquaro  holes  and  15  holos  of 

Irss  thaxi  l/Ij-inch-dtometor  in  tail  riba  at  Stations  751  76lo 


STATIC  FIHIKG  AGAINST  ATSCRAFT-TYPE  STFtUCTi.'aE 


ROUIID  Nl»?BbR*  Ten 
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DATE*  1-  February  1955 

ASSESSOR*  U/Sgt,  A.  •  Haiimner 

SHELL  TYPE*  aOnan,  HEX,  T28?E1,  Statioally  Detonated 

AlRCR/^’Tt  B-29  Outer  Wing  Panel,  Outboard  of  Station  699 

LOCATION  OF  CHARGE*  Inside  left  wing,  ten  inches  aft  of  rear  spar,  and 

six  InohoB  outboard  of  Wing  Stations  795* 

SIMULdVTED  Al-TITUDB*  Sixty  thousand  feet 

BLAST 2  Destroyod  and/or  peeled  back  left  wing,  trailing  edge,  top  and 

bottom  sklnB  aj\d  structures  from  rear  spar  to  treadling  edge  and 
from  six  inches  inboard  of  Wing  Stations  795  «uid  819}  destroyed 
tail  ribs  at  u,_ationB  boO  and  610;  fifty  per  cent  severed  and  buckled 
(two-inoh  maximum)  tall  rib  at  Station  819  •  Buokled  (one  inch 
maximiim)  tail  rib  at  Station  795,  ballooned  (eight  inohes  maximum) 
and  tore  loose  trailing  edge,  top  and  bottom  skin,  including  tail 
riba  from  roar  spar  to  trailing  edge  and  from  Station  Jl\7  to  six 
inchoa  inboard  of  Station  795*  Ballooned  (l/U-iuch  maximum)  rear 
spar  web  between  Stations  795  819 •  Structural  and/or  projec¬ 

tile  fragments*  out  a  l/L-  by  l/2-lnch  hole,  four  l/li-inch-diameter 
holes  euid  one  hole  of  less  than  l/L-inoh  diameter  in  r  ear  spar  web; 
cut  a  lij-inch  triangular  hole,  a  l/l;-  by  1-inch  hole,  three  l/2-inoh- 
dlometer  holes,  and  twelve  holes  of  less  than  l/2-inoh~ diameter  in 
tail  rib  at  Station  019;  cut  a  one-inch  by  l^-lnoh  hole,  two  l/2-inoh- 
diameter  holoB,  two  1/U-  by  5/i4~inch  holes,  and  six  holes  of  loss 
than  l/2-inch-dianeter  in  tail  rib  at  Station  795f  cut  two  3/U"i»ioh- 
B^uare  holes,  ’■hree  l/2-inoh  tri*mgular  holes,  a  l/Ii-  by  1-inch  hole, 
and  fourteen  holes  of  less  than  l/lj- inch- diameter  In  tail  rib  at 
Station  721;  cut  a  -/S-  by  hols,  a  l/2*'  by  1-inch  hole, 

two  l-lnch-squaro  holes,  six  l/2-inoh-diamcter  holes  and  numerous 
lioloo  of  leas  than  l/2-inch-dlatr.ctor  in  v/ing,  trailing  edge,  bottom 
akin;  cut  a  l/2-  by  two-inch  hole,  a  l/'d-inoh-dlaizeter  hole,  a  l/U- 
by  3/Li-inch  hole,  and  "three  holnu  of  leas  than  l/U-irich-diamoter  in 
wing,  trailing  edge,  top  okin. 


B6G4: 


S  ABERDEEN  PROVING  GROUND  j  16  February  1955 


Project 


TB3-043r'.  Static  Blast,  2a -  V3  B-29  Wing. 


20mi:!  Static  i'^laat  at  soa  level  v/ltnir-. 


'29  vvinr  section. 


Project  :fo .  T  static  Blast,  BOnun  vs  Q-20  wing. 

20nim  Static  Blast  at  soa  level  v.':thln  B-29  v.'ing  sectLon. 


B6644 

Project 


S  ABERDEEN  PROVING  GROUND  S 
liO.  TB3-0430.  Static 
20mm  Static  Blast  at 
wing  aection- 


60, non 


L  ar 
't. 


16  February 
,  20t;LM  V3  B-20  vVlng, 

'’imulatod  altitude  wib'iin  3-20 


1G55 


PROVING  GROUND  J  lo  Februar  •  1955 
nt,  oC»:,M  vr.  B-29  .Ving. 
i»  3  linnlitoJ  '^Itltudn  within  b-2‘. 


